Abstract The neotropical rust Diabole cubensis was intro-
Darwin, and has since spread to the coastal floodplains of some of the main river systems in the Northern Territory. Mimosa plants have adapted to a number of habitats within northern Australia, becoming a serious weed in a wet-dry climate with a minimum of 750 mm of annual rainfall (Lonsdale et al 1989) . Mimosa forms dense, impenetrable monotypic stands, frequently spanning over many thousands of hectares, outcompeting vegetation in sedgeland, riparian, aquatic, paperbark (Melaleuca spp.) and monsoon forest communities (Lonsdale et al 1989) .
The Department of Land Resource Management (DLRM), estimates that mimosa has infested 140 000 ha of floodplains in the Northern Territory (Boustead 2009 ). Outside the Northern Territory it has been detected in Proserpine on the central Queensland coast in 2001 (Walden et al. 2004 ) and in Kununurra, Western Australia in 2009 (Lloyd and Vinnicombe 2010) , both areas are being managed for eradication.
A biological control program for M. pigra commenced in 1979. Diabole cubensis (Arthur & J.R. Johnst.) Arthur, an autoecious, microcycle rust, host specific to M. Pigra under field conditions (Seiers 1998), was the eighth biocontrol agent to be introduced. One other fungus Phloeospora mimosae-pigrae H.C. Evans & G. Carrión was also introduced but failed to establish. From 13 introduced insects, nine have established with varying levels of distribution and effectiveness (Hennecke 2006; Routley and Wirf 2006; Heard et al. 2012) .
Diabole cubensis, according to Hennecke (2006) , was released at a range of locations in the Northern Territory from 1996 to 1999. The DLRM archived data confirms Hennecke's release localities as follows: two release sites within 3 km of each other on the Finniss River floodplain; a cluster of releases within a 14 km radius on the lower Adelaide River floodplain, as well as one other release site a further 37 km up stream on the Adelaide River (Fig. 1) . Only one field site on the floodplain of the Finniss River and another on the floodplain of the Adelaide River were chosen for post-release evaluations. Every year, three releases of the fungus were carried out in each of those two sites between June and September. Evaluations on labelled mimosa plants showed that all inoculations were successful, resulting in visible telia on leaves. However at both sites and for the four year period, all mimosa leaves with rust pustules had dropped off within nine weeks after inoculation and no symptoms were observed on neighbouring mimosa plants. Hennecke (2006) then considered that the establishment of D. cubensis had failed. Since then, D. cubensis had not been recorded in the Northern Territory.
The DLRM biological control program has included hundreds of release and monitoring sites for multiple biological control agents since 1996, and from 2005, sites across four of the mimosa infested floodplains (Daly River, Finniss River, Adelaide River & Mary River) have been surveyed on a monthly or bimonthly basis. These surveys did not target D. cubensis. In June 2011, whilst monitoring a new agent release site in the Finniss River coastal floodplain, the first two authors observed by chance a very conspicuous rust disease, and then surveyed ten random plants all of them presented rust pustules on up to 33 % of their pinnae. This site had been surveyed for the first time the previous month and the rust disease had not been noticed. It is located on the edge of a dense mimosa patch which is estimated to span over 15 000 ha where mimosa plants are up to 6 m in height and is the dominant understorey within paperbarks. This first site is approximately 36 km from the closest release site (Fig. 1) .
A second site 4 km from the first site, along the mimosa stand edge was then surveyed specifically for the rust disease in June 2011. Here only one out of ten plants surveyed was found to be infected and its rust incidence on pinnae was <1 %.
Diabole cubensis has since been included as one of the targets of the periodical surveillances with more than 15 sites across the Northern Territory surveyed since its rediscovery.
This fungus has since been identified at a further three sites including one on each of the Daly, Adelaide and Mary River Catchments (Fig. 1) . Whilst the rust was very conspicuous when first observed at the site on the Finniss River floodplain, it was hard to see at the other sites. In October 2011 D. cubensis was found at a site on the Daly River floodplain, about 100 km from the nearest Finniss River release site. In June 2012 the rust was found at a site on the Mary River floodplain, 54 km from the nearest Adelaide River release site. In August 2012 the agent was found at a site on the Adelaide River, 15 km from a release site. Of the ten plants surveyed each time at each site, on only 1-2 plants were rust pustules observed. The habitat was similar in all of the sites, where mimosa was within or on the edge of paperbark stands.
The rust specimens were examined by mounting spores in lactic acid on microscope slides. The slides were examined with a Leica DM2500 compound microscope using differential interference contrast and images taken with a Leica DFC500 camera. Measurements were obtained only from turgid teliospores from fresh specimens. All five specimens were identified as Diabole cubensis, according to the descriptions provided by Cannon (2007) and Cummins and Hiratsuka (2003) . The description of this rust fungus based on these Australian specimens follows. Spermogonia group VI type 7 (according to Cummins and Hiratsuka's (2003) classification), aggregated, black. Aecia and uredinia were not observed and are unknown for the monospecific genus Diabole. Telia amphigenous, subcuticular, erumpent, scattered, commonly elliptical, chestnut brown, 400-2300 × 300-1000 μm. Teliospores pyriform to somewhat spherical, 17-24×17-24 μm, verrucose in the top with the basal part smooth, chestnut brown; pedicels contains 1-3 cells in the apex, with two paired teliospores attached to each cell. Teliospore wall 1-2 μm thick. Basidia not seen. According to Seier's (1998) studies, teliospore germination occurs between 15 and 30°C with optimum between 20 and 25°C, while higher proportion of basidia and basidiospores, which appear to be the infectious spores, in relation to teliospore germtubes occurs between 15 and 25°C. When incubated at 21-22°C, teliospore germination occurs after 2 h and is close to the peak after 7 h. When inoculated plants are incubated at 21-23°C, it is necessary to have the presence of free water on the leaflets for a minimum period of 10 h for infection to occur.
Either the D. cubensis populations detected in 2011 and 2012 are the result of an independent introduction or the population introduced in the late 1990s most likely survived on plants with no post-release evaluation or at undetectable levels. D. cubensis may have survived in favourable microclimate pockets, such as those created by an overstorey of paperbark trees, across the floodplains. The regional climate may be considered not favourable for epidemics of this rust. This is supported by the observations of Evans et al. (1995) describing D. cubensis as being absent in the lowland humid tropics of Venezuela, Guyana and Brazil, despite being naturally widespread in tropical areas of Mexico, Central and South Americas (Hennecke 2006) . In 2011 the Northern Territory experienced its coldest autumn and the third wettest year on record (BOM 2012). Whilst the rust was rediscovered by chance in July 2011, the favorable weather for the disease in the autumn 2011 may have increased the likelihood.
